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Detailed report 

(Name of invention) 

polyolefin based resin composition and manufacturing method of the same 



Abstract 



(Object) 

This invention offers a polyolefm based resin composition with excellent flame 
resistance feature. 
(Solution) 

This invention consists of a polyolefm based resin composition which has the 
following characteristic: It consists of (A) polyolefm based resin (100 wt. parts), (B) 
metal hydroxide powder (10 to 200 wt. parts), (C) a mixture consisting of (C-1) liquid 
organo polysiloxane which contains at least one silicone atom bonded to a hydrogen atom 
in one molecule and (C-2) an inorganic powder other than metal hydroxide, (D) a white 
gold based catalyst {0.1 to 10,000 wt. parts of white gold base metal per 1,000,000 
weight parts of the total weight of component (A) and component (B)}, and (E) at least 
one of the following compounds: organic phosphate, organic compound containing 
nitrogen, and expanded graphite (0.01 to 100 wt. parts). This invention includes a 
manufacturing method for the same. 

1 . Sphere of patent request 
(Claim 1) 

Claim 1 is concerning a polyolefm based resin composition which has the 
following characteristic: It consists of (A) polyolefm based resin (100 wt. parts), (B) 
metal hydroxide powder (10 to 200 wt. parts), (C) a mixture consisting of (C-1) liquid 
organo polysiloxane which contains at least one silicone atom bonded to a hydrogen atom 
in one molecule and (C-2) inorganic powder other than metal hydroxide, (D) a white gold 
based catalyst {0.1 to 10,000 wt. parts of white gold base metal per 1,000,000 weight 
parts of the total weight of component (A) and component (B)}, and (E) at least one of 
the following compound: organic phosphate, organic compounds containing nitrogen, 
and expanded graphite (0.01 to 100 wt. parts). 

(Claim 2) 

Claim 2 is concerning the polyolefm based resin composition in claim 1 where 
component (A) is polyethylene. 

(Claim 3) 

Claim 3 is conceming the polyolefin based resin composition in claim 1 where 
component (B) is magnesium hydroxide powder. 

(Claim 4) 

Claim 4 is conceming the polyolefin based resin composition in claim 1 where 
component (C-1) contains at least 0.001 wt. % of silicon atoms bonded to hydrogen 
atoms. 

(Claim 5) 

Claim 5 is conceming the polyolefm based resin composition in claim 1 where 
component (C-2) is a metal oxide powder. 



(Claim 6) 



Claim 6 is concerning the polyolefin based resin composition in claim 5 where 
component (C-2) is silica powder. 

(Claim 7) 

Claim 7 is concerning a manufacturing method for the polyolefin based resin 
composition in claim 1 where component (A), component (B), component (C), and 
component (E) are mixed at a temperature higher than the melting point of component 
(A). 

Detailed explanation of the invention 

[0001] This invention is concerning a polyolefin based resin composition and a 
manufacturing method for the same. In more detail, it is concerning a polyolefin based 
resin composition with excellent flame resistance and a manufacturing method for the 
same. 

[0002] 
(Prior art) 

One widely used method to give flame resistance to polyolefin based resin such as 
polyethylene, polypropylene, ethylene - vinyl acetate co-polymer is combining a 
compound containing a halogen atom such as chlorine with the polyolefin based resin. 
However, this polyolefin based resin composition with halogen atoms produces large 
amounts of black smoke during burning. Not only that, it produces poisonous or 
corrosive gas. In the past, in order to solve these problems, a composition which 
combines fine silica powder with magnesium hydroxide powder and poly dimethyl 
siloxane oil in a polyolefin base resin has been suggested (refer to Japan patent No. 3- 
54236). However, this composition drips when burning, and its flame resistance is not 
sufficient. It is not satisfactory for many applications. 

[0003] 

(Problem that this invention tries to solve) 

The inventors of this invention conducted thorough research in order to solve the 
above problems. As a result, it was found that flame resistance could be improved if a 
powder consisting of liquid polyorgano siloxane containing silicone atoms bonded to 
hydrogen atoms and inorganic powder and a white gold based catalyst are combined with 
a polyolefin resin containing magnesium hydroxide. This composition was suggested as 
a polyolefin based resin composition with excellent flame resistance (refer to Japan 
patent No. 2000-342776). After even more thorough examination, it was found that 
flame resistance could be remarkably improved when specific compounds were used. 
These findings led to this invention. That is, the object of this invention is to offer a 
polyolefin based resin composition with excellent flame resistance. 

[0004] 

(Steps for solution) 

This invention is concerning a polyolefin based resin composition which has the 
following characteristic: It consists of (A) polyolefin based resin (1 00 wt. parts), (B) 
metal hydroxide powder (10 to 200 wt. parts), (C) a mixture consisting of (C-1) liquid 



organo polysiloxane which contains at least one silicone atom bonded to a hydrogen atom 
in one molecule and (C-2) an inorganic powder other than metal hydroxide, (D) a white 
gold based catalyst {0.1 to 10,000 wt. parts of white gold base metal per 1,000,000 
weight parts of the total weight of component (A) and component (B)}, and (E) at least 
one of the following compounds: organic phosphate, organic compounds containing 
nitrogen, and expanded graphite (0.01 to 100 wt. parts). In the manufacturing method 
for the polyolefin based resin composition in this invention, components (A) to (E) are 
mixed at a temperature higher than the melting point of component (A). 

[0005] 

(Examples of this invention) 

The (A) polyolefin based resin is a single polymer of olefin, a co-polymer of two or 
more kinds of olefin, or a co-polymer of olefin and another vinyl based monomer. 
Specifically, there are polyethylene (PE), low density polyethylene (LDPE), medium 
density polyethylene, high density polyethylene (HDPE), ultra high molecular weight 
polyethylene (UHMPE), co-polymers of ethylene and propylene, a-olefin with 3 to 12 
carbon atoms such as butene-1, pentene-1, hexene-l,4-methylpene-l, octene-1, decene-1; 
polypropylene (PP), co-polymers of a-olefin with 3 to 12 carbon atoms such as 
propylene and butene-1, pentene-1, hexene-1, 4-methylpentene-l, octene-1, decene-1; 
ethylene-propylene-diene copolymer; co-polymers with vinyl based monomers such as 
polymethyl pentene (MPX), ethylene and vinyl acetate, ethyl acrylate, methacrylic acid, 
ethyl methacrylate, maleic acid, maleic anhydride; co-polymers where the co-polymers of 
polyethylene or ethylene and a-olefin are denatxired by unsaturated carbonic acid such as 
acrylic acid, maleic acid, or their derivatives; mixtures of two or more kinds of polyolefin 
based resins. Among these, polyethylene, ethylene-vinyl acetate co-polymer, and 
ethylene-ethyl acrylate co-polymer are suitable. 

[0006] A (B) metal hydroxide powder with 150 to 450°C decomposition starting 
temperature is preferred. As component (B), there are magnesium hydroxide powder, 
aluminum hydroxide powder, products made by treating the surface of these powders 
with agents such as silane coupling agents, titanium coupling agents, higher fatty acids, 
etc. Among these, magnesium hydroxide powder is preferred. To improve dispersion in 
component (A) and not make it harder to mold, the average particle diameter of 
component (B) should be 0.01 to 30 |am, preferably 0.05 to 10 jam. 
[0007] If the amount of component (B) is too small, it is difficult to attain the desired 
flame resistance. On the other hand, if it is too much, mechanical strength is lowered. 
Therefore, it should be 10 to 200 wt. parts, preferably 30 to 150 wt. parts per 100 wt. 
parts of component (A). 

[0008] Component (C) is necessary for adding flame resistance to this composition. 
Examples of component (C) with silicone atoms other than the silicone atoms bonded to 
hydrogen atoms in the (C-1) liquid organo polysiloxane include alkyl groups such as 
methyl groups, ethyl groups, propyl groups; alkenyl groups such as vinyl groups, allyl 
groups, butenyl groups; monohydric hydrogen carbide groups such as aryl groups such as 
phenyl groups, and tolyl groups. The molecular structure of component (C-1) is not 
restricted specifically. For instance, it can be a straight chain, branched chain, straight 
chain shape with a partial branch, ring shape, resin shape, etc. 



[0009] Representative examples of component (C-1) include liquid organo siloxanes 
indicated by chemical formula (1). 

chemical formula (1) 



(In the above formula, Rl and R2 are monohydric hydrogen carbide groups or hydrogen 
atoms; at least Rl or R2 is a hydrogen atom. Suitable monohydric hydrogen carbide 
groups that make up Rl and R2 include alkyl groups such as methyl groups, ethyl groups, 
and propyl groups; allyl groups such as phenyl groups and tolyl groups; alkenyl groups 
such as vinyl groups and allyl groups, m is an integer >= 1.) 

[0010] Specific examples of liquid organo polysiloxane compounds are shovm in the 
following chemical formulae (2), (3), (4), (5), (6), (7), and (8). Also, m, n, and p in these 
formulae are integers >= 1. 

chemical formula 2 





chemical formula 3 




chemical formula 4 




chemical formula 5 




chemical formula 6 




chemical formula 7 




chemical formula 8 

[00 11] The amount of silicone atoms bonded to hydrogen atoms in component (C-1) 
should be at least 0.001 wt. %, more preferably 0.005 %. If the amount of silicone atoms 
bonded to hydrogen atoms is less than 0.001 wt. %, flame resistance of the composition 
of this invention is lowered. If the viscosity of component (C-2) at 25°C is too low, it 
will be evaporated and will be lost when mixing witii component (C-2). On the other 
hand, if it is too high, it will be difficuh to mix. Therefore, it should be in the range of 1 
to 100,000,000 mPa s, preferably 1 to 1,000,000 mPa s, more preferably 5 to 1,000,000 m 
Pas. 

[0012] Suitable (C-2) inorganic powders include, for example, metal oxides such as 
silica, alumina, magnesia, iron oxide, titania, and zinc oxide; calcium carbonate, calcium 
silicate, barium sulfate, talc, mica, clay, boron nitride, iron sand, glass beads, glass flake, 
glass balloons, diatomaceous earth, and powders of various metals. Among these, metal 
oxide powder is most preferred. Among the metal oxide powders, silica powder is 
especially suitable. This silica powder may be, for example, dry method silica powder 
called smoke fog type silica, humed silica, etc; or dry method type silica powder called 
precipitation silica. The average particle diameter of component (C-2) should be less 
than 100 ^im, more preferably less than 10 \xm. If component (C-2) is silica powder, it is 
preferred that its relative surface area by the BET method is at least 50 m2/g, more 
preferably 100 m2/g or higher. 

[0013] The amount of component (C-2) should be 50 to 250 wt. parts per 100 wt. parts of 
component (C-1). More preferably, it is 50 to 200 wt. parts, even more preferably 75 to 
150 wi. parts. 

[0014] Component (C) can be easily manufactured by mixing component (C-1) such as 
the above with component (C-2). A mixer which is capable of high speed shearing is 
preferred. For example, there are Henschell mixers, flow jet mixers, etc. A powder of 
component (C) is manufactured by these processes. Its average particle diameter should 
be 0.1 to 500 lam. 

[0015] The amount of component (C) is 0,01 to 50 vd. parts per 100 wt. parts of 
component (A). Preferably, it is 0.5 to 25 wt. parts, more preferably 1 .0 to 20 wt. parts. 
If the amount of component (C) is less than 0.01 wt. part, it is impossible to give 
sufficient flame resistance to the polyolefin based resin composition. On the other hand, 
if it exceeds 50 wt. parts, the mechanical strength of the polyolefin based resin 
composition is lowered. 

[0016] The (D) white gold based catalyst may be, for example, fine white gold powder, 
white gold acid hydroxide, alcohol denatured white gold acid chloride, white gold 
diketone complex, white gold olefin complex, complex of white gold acid chloride or 
white gold and dialkenyl tetra alkyl disiloxane, and fine white gold powder in a powder 
type carrier such as alumina, silica, or carbon black. Among these, a complex of white 
gold acid chloride or white gold and dialkenyl tetra alkyl disiloxane is good. The 
complex of white gold acid chloride and 1,3-divinyl tetramethyl disiloxane in Japan 
patent No. S 42-22924, the complex of white gold acid chloride and 1,3-divinyl 
tetramethyl disiloxane or the complex of white gold and 1,3-divinyl tetramethyl 



disiloxane in Japan patent No. S 46-28795, No. S 46-29731, No. S 47-23679 are 
especially good. The white gold complex should be used by diluting it with liquid methyl 
vinyl polysiloxane. 

[0017] The amount of component (D) is 0.1 to 10,000 wt. parts of white gold base metal 
per 1,000,000 wt. parts of the total weight of component (A) and (B). Preferably, it is 1 
to 5,000 wt. parts, more preferably 5 to 1,000 wt. parts. If the amount of component (D) 
is less than 0.1 wt. part, it is impossible to give sufficient flame resistance to tiie 
polyolefm based resin composition. On the other hand, if it exceeds 10,000 wt. parts, 
electrical insulation may be lowered or appearance may become inferior. 
[001 8] Component (E) is a characteristic of this composition. By using it with 
component (C) and component (D) above, it works to improve the flame resistance of the 
composition of this invention. Component (E) is at least one of the following 
compounds: organic phosphate, organic compounds containing nitrogen, and expanded 
graphite. 

[0019] Suitable examples of the organic phosphoric acid compound include, for example, 
ester phosphate, ammonium polyphosphate, amide polyphosphate, etc. Suitable ester 
phosphates include triesters or diesters of phosphoric acid or phosphorous acid, or ester 
polyphosphate. More specifically, there are triphenyl phosphate, tricresyl phosphate, 
cresyl diphenyl phosphate, diphenyl phosphite, phenyl cresyl phosphite, triphenyl 
phosphin, tricresyl phosphin, polyphenyl-m-phenylene polyphosphate, polyphenyl 
phosphonate, and alkyl group substitution body of these. In addition, to reinforce the 
flame resistance of the organic phosphorus compound, it is possible to use polyhdyric 
alcohols such as penta erythritol, dipenta erythritol, glucose, mannitol, cellulose, grape 
sugar, glycerin, polyethylene glycol. 

[0020] The organic compound containing nitrogen should be an organic nitrogen 
compound with a carbon - nitrogen bond. For example, there are melamine; methylol 
melamine, cured products of methylol melamine, denatured melamine cured products 
which are cured by phenol or alcohol, melamine phosphate, melamine polyphosphate, 
melamine derivatives such as melamine sulfate; melamine cyanurate; cyanurate derivates 
or isocyanurate derivatives such as triallyl cyanurate, triallyl isocyanurate, trimeta allyl 
isocyanurate; guanidine derivatives such as guanidine sulfaminate, guanidine phosphate, 
guanyl urea phosphate; urea, etc. 

[0021] Expanded graphite works to block heat by expanding during burning to improve 
flame resistance. Conventional expanded graphite products can be used. However, the 
expansion (expansion capacity per 1 g) should be 50 to 300 cc/g. As for its particle 
diameter, a product where 50 wt% passes through 80 mesh is good. 
[0022] The amount of component (E) should be 0.01 to 100 wt. parts per 100 wt. parts of 
component (A). It should be 0.1 1 to 75 wt. parts, more preferably 1 to 50 wt. parts. If 
the amount of component (E) is less than 0.01 wt. part, it is impossible to attain sufficient 
flame resistance. On the other hand, if it exceeds 100 wt. parts, electrical insulation may 
be lowered or appearance may become inferior. 

[0023] The composition of this invention consists of the component (A) to (E) above. In 
addition to these components, if necessary, it is possible to combine various conventional 
additives for polyolefin based resin such as antioxidants, lubricants, organic pigments, 
inorganic pigments, coloring agents, UV absorbing agents, heat stabilizers, photo 



stabilizers, dispersing agents, mold resistance agents, or static resistance agents as long as 
they will not damage the object of this invention. 

[0024] The composition of this invention can be manufactured easily by mixing the 
above components (A) to (E) uniformly while heating. The mixing temperature should 
be above the melting point of component (A). For example, if component (A) is an 
amorphous polyolefm based resin, the process temperature should be at least 100°C 
higher than the glass transition point and also lower than its decomposition temperature. 
Also, when component (A) is a crystalline polyolefm bases resin, the process temperature 
should be approximately 30^C higher than its melting point and also lower than its 
decomposition temperature. 

[0025] Components (A) to (E) can be combined as follows. First, there is method where 
component (A) and component (B) are mixed while heating. After that, component (C), 
component (D), and component (E) are added and uniformly mixed. There is another 
method where component (A) and component (C) are mixed while heating beforehand 
and used as a master batch. Component (B), component (D), and component (E) are 
added to this master batch and mixed. In the manufacturing method of this invention, the 
kneading time at temperature depends on the type of device or driving conditions. 
However, 1 to 5 minutes should be enough when a continuous kneading device is used. 
[0026] The manufacturing equipment used in this invention may be, for example, 
continuous method mixing devices such as a Banbury mixer, kneader mixer, two-piece 
roll mill, or two-axis extruder. Among these, because if its high kneading workability 
and kneading efficiency, a continuous mixing machine such as two-axis extruder is 
preferred. 

[0027] With the composition of this invention as described above, resin drops during 
burning are small, and it has excellent flame resistance. It is suitable for applications 
which demands such characteristic, for example, electric wire, cable, or coating for wire 
harnesses for automobiles. 

[0028] 

Examples of practice 

In the following, this invention is going to be explained in detail using examples of 
practice. In these examples of practice, the viscosity is measured at 25°C, and Me is a 
methyl group. Also, the kind (chemical formula) of liquid organo polysiloxane which is 
the (C-1) component used in the examples of practice and examples of reference, the 
characteristic (amount of silicone atoms bonded to hydrogen atoms, viscosity) are 
indicated in table 1. The kind of silica powder which is the (C-2) component, 
characteristic (BET method relative surface area), and product name are shown in table 2, 
The kind of organic phosphorus compound which is component (E), the compound 
containing nitrogen, and expanded graphite, compound name, and product name are 
shown in table 3. 

[0029] 
table 1 

kind and characteristic of liquid organo polysiloxane 



abbreviation 



kind (chemical 



amount of silicone 



viscosity (mPas) 





lormula) 


atoms bonded to 
hydrogen atoms 

All* 0/\ 

(Wt. /o) 




Cl-1 


HMe2SiO 

(MezolUjoUolMezri 


0.044 


60 


Cl-2 


Me3SiO (Me2SiO)540 


0.025 


3,200 


Cl-3 


HMe2(SiO 

(Me2SiO)1700SiMe2H 


0.002 


1,000,000 


Cl-4 


HM2SiO 

(MeHSiO)50SiMe2H 


1.67 


19 



[0030] 
table 2 

kind and characteristics of silica powder 



Abbreviation 


kind 


PET method relative 
surface area (m2/g) 


product name 


C2-1 


dry method silica 


200 


Aerozyl 200 
manufactured by 
Nippon Aerozyl 


C202 


surface treated dry 
method silica 


160 


RDX200 
manufactured by 
Nippon Aerozyl 



[0031] 
table 3 

organic phosphorus compound, compound containing nitrogen, and expanded graphite 



abbreviation 


Kind 


compound name 


product name, 
characteristic 


El 


organic phosphorus 
compound 


polyphenyl-m- 

phenylene 

polyphosphate 


Adecastub PFR 
manufactured by 
Asahi Denka 


E2 


organic phosphorus 
compound 


tris (di-t-butyl 
phenyl) phosphite 


Adecastub 21 12 
manufactured by 
Asahi Denka 


E3 


organic phosphorus 
compound 


amide 

polyphosphate 


Taikon S 
manufactured by 
Taihei Kagaku 
Sangyo 


E4 


organic compound 
containing nitrogen 


melamine cyanurate 


MC-600 
manufactured by 
Nissan Kagaku 
Kogyo (average 
particle diameter: 









1.4 n) 


E5 


organic compound 
containing nitrogen 


melamine 
polyphosphate 


APP-A 

manufactured by 
Sanwa Chemical 


E6 


organic compound 
containing nitrogen 


guanidine phosphate 


Abinon 302 
manufactured by 
Sanwa Chemical 


E7 


expanded graphite 




80 LTE 

manufactured by 
Sumikin Chemical 
(80 mesh ON 
product; less than 80 

%) 



[0032] Burning test was done by the following method. 
Burning test 

The burning test followed UL 94. That is, the polyolefm based resin composition 
was compressed and molded at 220°C to make samples 100 mm long x 20 mm wide x 
1.5 mm thick. One end of this sample piece was fixed in the horizontal direction to a 
stand that was placed perpendicular to the ground using a clamp. The bottom of the other 
end of the sample was placed in a regulated methane flame (70mm) for 10 seconds and 
released. The time (seconds) from that moment until the sample piece was extinguished 
was measured. The burning distance (mm) was measured. The extent of resin dripping 
was also observed. 

[0033] 

Examples of reference 1 to 4 

A 1 50 mL dental mixer was used to mix the liquid organo polysiloxane indicated in 
table 1 (CI- 1 to CI -4) and silica powder (C2-1) to (C2-2) in the ratios shown in table 4 
below, and they were stirred for 5 minutes, and mixtures (C3-1) to (C3-4) were 
manufactured. The appearance of these mixtures (C3-1) to (C3-4) is indicated in table 4 
below. 



[0034] 
table 4 





ex. of reference 
1 (C-1) 


ex. of reference 
2 (C3-2) 


ex. of reference 
3 (C3-3) 


ex. of reference 
4 (C3-4) 


composition 










liquid organo 
polysiloxane 
(Cl-l)(part) 


50 








liquid organo 
polysiloxane 
(CI -2) (part) 




50 


80 





liquid organo 
polysiloxane 
(Cl-3) (part) 








50 


silica powder 
(C2-1) 


50 


50 




50 


silica powder 
(C2-2) 






20 




Appearance 


powder 


powder 


paste 


powder 



[0035] 

Examples of practice 1 to 8, example of comparison 1 

Linear low density polyethylene resin (product name Sumicasen GA701 
manufactured by Sumitomo Kagaku Kogyo) (will be called LIDPE resin) was melted at 
220*'C in a labo plast mill (manufactured by Toyo Seiki Seisakusho),. Next, magnesium 
hydroxide powder (product name Kismer 5A manufactured by Kyowa Kagaku Kogyo) 
with 0.8 |im average particle diameter was tossed in, and they were kneaded until they 
were dispersed uniformly. Next, mixtures (C3-1) to (C3-4) manufactured in examples of 
reference 1 to 4 were added and mixed. At last, a vinyl end polydimethyl siloxane 
solution of white gold -1,3-divinyl tetramethyl disiloxane complex (white gold amount: 
0.5 wt. %) (called white cold complex catalyst) was added, and they were mixed for 5 
minutes at 220*^0, and the LIDPE resins in examples of practice 1 to 8 were acquired. In 
examples of practice 2, 4, and 8, in addition to component (E), pentaerythritol 
(polyhydric alcohol) was added. The amount of each component of these LIDPE resins 
is shown in table 5 and table 6. The flame resistance of these LIDPE compositions was 
measured. The results are shown in table 5 and table 6. 



[0036] 
table 5 





ex. of 
practice 1 


ex. of 
practice 2 


ex. of 
practice 3 


ex. of 
practice 4 


ex. of 
practice 5 


composition 












component (A) 


LDPE resin 
(part) 


100 


100 


100 


100 


100 


component (B) 


magnesium 
hydroxide 
powder 
(part) 


75 


75 


75 


75 


75 


component (C) 


mixture (C3- 
l)(part) 


10 










mixture (C3- 
2) (part) 




10 






10 


mixture (C3- 
3) (part) 






10 







mixture (C3- 
4) (part) 








10 




component 
(D) 












white gold 
complex 
catalyst 
(part) 


0.4 


0.4. 


0.4 


0.4 


0.4 


component (E) 


organic 

phosphoric 

acid 

compound 

(El) (part) 


5 


5 


5 






organic 

phosphoric 

acid 

compound 
(E2) (part) 










10 


organic 

phosphoric 

acid 

compound 
(E3) (part) 












organic 
compound 
containing 
nitrogen 
(E4) (part) 








5 




organic 
compound 

containing 
nitrogen 
(E5) (part) 


5 


5 


5 


5 




organic 

compound 

containing 

nitrogen 

(E6)(part) 












expanded 

graphite 
(E7)(part) 


5 


5 


5 


5 




penta 
erythritol 




2 




2 




flame resistance 


burning time 


82 


66 


99 88 


85 



(second) 












burning 
distance 
(mm) 


15 


15 


20 


15 


25 


resin 
dripping 


none 


none 


none 


none 


yes 



[0037] 
table 6 





ex. of 
practice 6 


ex. of 
practice 7 


ex. of 
practice 8 


ex. of 

comparison 

1 


Composition 


component 

(A) 










LDPE resin 
(part) 


100 


100 


100 


100 


component (B) 


magnesium 
hydroxide 
powder 
(part) 


75 


75 


75 


75 


component (C) 


mixture (C3- 
l)(part) 










mixture (C3- 
2) (part) 


10 


10 


10 


10 


mixture (C3- 
3) (part) 










mixture (C3- 
4) (part) 










component (D) 


white gold 
complex 
catalyst 
(part) 


0.4 


0.4 


0.4 


0.4 


component (E) 


organic 

phosphoric 

acid 

compound 
(El) (part) 






5 




organic 

phosphoric 

acid 

compound 











(E2) (part) 










organic 

phosphoric 

acid 

compound 
(E3)(part) 


10 








organic 
compound 
containing 
nitrogen 
(E4) (part) 










organic 
compound 
containing 
nitrogen 
(E5) (part) 






5 




organic 

compound 

containing 

nitrogen 

(E6)(part) 




10 






expanded 
graphite 
(E7) (part) 


5 


5 


5 


5 


penta 
erythritol 






2 




flame resistance feature 


burning time 
(second) 


80 


78 


86 


167 


burning 
distance 
(mm) 


25 


20 


20 


35 


resin 
dripping 


yes 


yes 


no 


yes 



[0038] 

(Effects of this invention) 

The polyolefm resin composition of this invention has excellent flame resistance. 
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